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(2) 

1 

mi&^n, -h^-D. mim<Dmn.^mm\ti^^^nx^ 

2 ] ^m^'^'$^n(Dmm.mf)\ 2 o ^ c / g 
10. SCI ' cm)ik±.x$)^z.t^^mL-r^. 
m7^^mm^^mm\zii\^^x. 

jgt^^;fflcoii^^^a«^J2:#^^^"f ^^^^fli'^^'^^^te 

cw*j« 5 ] ^mtsMm\<DwmmimK 1 0 

10. 5Q • cm£;±1?S§JIt<&#?Si-r*, 

^W3eig»^JcO#:«ffitn;{t*^. 1 0 1 0 . 5 Q . c mtA 

H(ftBJjpl^#S*3J;y^tftt3lfffi^S<^''^Tti75^— :^co«® « 
jgtn;M*5, 1 0 6~ 1 0 1 0 QT% fa:^<Dg®7i5^#14 

[W*« 7 ] #tfltBS^^J'75««;^t, 2 0 M C / g 

*t[|Bljnl^^ScD«ffijSftffl;>5, 1 0 6 ~ 1 0 1 0 QTa& 
0. «ifB»l£^©o«iS?5S^iBittt**;KrJ:^T}Bfi&^ti 



2 

WtBffffi#©(D«ffifiSiffl75^, 1 0 6~ 1 0 1 0 
Ti^^::i:$r#^tf it*a6*fcli7trffi«(7)ia 

[0 0 0 1] 

y^ts.E<DMm^^^m.\z^-t^o 
[0 0 0 2] 

^fm^-^mzwjkmrzm.'^x^x. ^©atae>n 

[0 0 0 3] S«SStt^ ffl^. JOlJftD-^iJaffio- 
[0 0 0 4] 

[5§?^*^«^b<t5<h-r5^ffi] ^«g«tr 
Bt-#«Snfe^'-o>;OtcJ;oT, JP^fin-^lc ^:^ 
;t i; ^ d i » e. n T V ^ 5. , 

[0 0 0 5] ^«gM-eti, h:>--co#:«jg 

p-7 <hT-X t coPBllc^lt e.ns^aiStn[l^^?£liS■r 
[0 0 0 6] b*^L, -rxp-, 

^fcJi, ig^(D%v-v-)—\z^^\^x. wm.ifi^<u 

[ 0 0 0 7 ] -^-Wfc*. C©J;5fj:igtfiMWS/^j;^ffl^ 
^ * Sr 13 T ^ t ^ i V i 5 T 2: * U -5 o 

[0 0 0 8] z:©j;'5/^j;^A^{;:®*-;i$n 
fth(DX. ^<DSWfr*tC^H> ffiSiM<DSfe§1g 

[0 0 0 9] 
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(3) 

3 

n. -ffi-D. ^mmmu^'^mm^^^txx^r)^ jg^t 
[0 0 10] m.mm-^^'^^mwt. 

m.<Dmts.^iAWi<Dmnnw^'mis.-^tix\^^x^. 
sr, m^mm-(D^^mmm\z^-::.xmm-r^^t^ 

^m^'j^mmi^mmz'^m-^'^^^tti^x^^. ^<d 

[0 0 11] ^tz. »*«2trfe«(735§BJ(i. If*^l 

M C / g ag. ^ ;i t ^If i L- T -5 o 
[0 0 12] Dtr(l>;5:Vi<i:, tiy 

;'375^/h$ < 0 -r^x. ^ms^izA(.mm.(Dm±f3.inz^ 

•5, ^«*S2 0 //C/g£i±<i:LT:t). *^BJ so 

tix^^^<Dx\ ^m^y-ty h(Dm^h^^iz^±-r^ 
[0013] m-^m 3 iri2«ro5e?gti, 1 
:15s, loio. 5q , cm&.±x&^::t^<l^mtLx 

[0 0 14] #a<i??Jro#:i»SfexffidJ, 1 0 1 0. 5q 

mz. i&^m(Di&^mmm(D^mm^'o ti& 

hcD^^*W^it:ESlh-r^;i<i:*5T#^» ^(Dfz 

tb. »m:ty±y h^^<omm\zm±vx. 

[0 0 15] ift. m^m4izmm(D^m\t. m.^^<o 

m'^mzi^-z,xw^^nx\^^^ti'7-m^^. mmmw 



f^mmm(oii^7.imM.^^^m^^t^mwithx\^ 

-bo 

[0 0 16] M'^M<D^nmi}ih^'o\z'pts.\^t. tiy 
ij $<fs.r) -r^T, ^mmz7i(.mmof^±u e \z j; 

\Z. §S^^JW^««&> 2 0 MC/gJeA±i-r -SClt 

-cs-^Tt), ^mmz7i^m%<r>%^i2.E\z^^mm<Dn. 

•So 

[0 0 17] ^fz. mimb\z^&m<D^m\%. 

\zfSML<r>%m\z^^^x. #WIB^»JW©{*:«e*i«dt, 

[0018] S-S^^JcD'f^mSgiMTi^ 1 0 1 0. 5 Q 

(D1iy7.m^,^^K)'btSi<ir^:itX\ ^mm&^T^f 

^Ztfj^X^^o ^(Dfztb. fzhX. &ii^^Jro#:«e 
[0 0 19] $fc. W*«6HtB«®f8?g«, ffilgcfe© 

\z'm^^^it.^<r>'&m^w^m^^mismmmmz^ 

V^T> iSfcromllES^^it^H. ffiiixMOS^i:^ Standi 
10. 5Q • cm£iL±TafeO, MIE)g«^P:tt, 
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(4) 

5 

10 0 2 0] ^Mmn(Dwmmim^. loio- 

[0 0 2 1] UtJ^L, ca)J;5;i«fi£f3ck5<h, ^«B# 
Stfiffi*^ 1 0 6 ~ 1 0 1 0 QcD4"PBlSfetffi t bT^S 

[0 0 2 2] *fc. mimi \zuw,(r>%mt.. mm^ 

\z%im.<n)m^\zm^x. &WiE:s«?tiJw«««*^ 2 0 

[0 0 2 3} ^»?pj(0^«»*t$>^ 0t'^i>;4Vit. fiv 

[0 0 2 4] ^fc. W*3®8{C|B«CD5ll^li. tt3^«6 
iiTa&O, *i}|BlJPf^^©©«fflfiSi«*i, 1 0 6~i 0 

[0 0 2 5] z.(j:>^r)ti.mmzi.^iL. m^n-mz^K^ 
X. %mmmzi;i^xm's.^^t^w^^n^i:.. mm 

<D—:f5X. lin^#^S««SH, -^-©iStaffi*^ 1 0 6~ 

1 0 1 OQ©ttipBmstfitLT^^snTv^§;t*, ^ 
■5. ^(Dfztb. ^mmi<oi$m&mm^n o i o. sq 

•5. 5» 



[0 0 2 6] m3j^^9tCtE«c©%?^«. W*^6 

ttT'fe 0 , sataffffi^aossfifexMA^*, i o e ~ i o 
ioQx$><o. mfi&ijafSk^^ommt)^mB^^mz^^ 

xm^-^tix\^^:it^<^^tbx^^^o 

[0 0 2 7] ;i(DJ;5?5:1gfigHJ:^<i:, te¥P#tc43V> 

(D-ISX. flm^gro^MH. ^■<Djgin;ffl;5?> 1 0 6 ~ 
1 0 1 0 Qro-frellgtriMtLT^^tStlTl'^^Acae), ^ 
(DnMM^$>^^&\z'm^T^t.i}^X^^, ^(Dtztb. 

^m^m^<rin.^m\t.> mm^wt(r>^'^^tR%hx. 

t^i^um-'^Mt^n^^ttK&.mz^m-^n^. t<D 
fzib. ^mm\(D{ifm&mm i o i o . 5 q . c mjjA 

[0 0 2 8] 

3^mfi&-r^fttb(oy^-y^4, i^f&^tiftmmsiz 

m\zmm^i&^-r?>fttb<DKi^mmm6fs.E^m?ix\^^ 
-5. 

[0 0 2 9] 7-<'-:S^aB4«, *#:dr— >>i^2rt<DJi5 

hu-r 7©-ssgi5±:^(ciaM$n^i^«Sp-5 8 m 

m3<D«gM:>&|o](cl3l.iT, •?-©i^«Ea-7 8(DTtS#J{c 
iB«$n-5DS3lD-^9 ■€-<7)*e^|P-7 9 0T^fi!l 
tlBBg:^n-&l/v7> 1 0 i:?rlSATl'i^o 

hi/-r 7F«gtrtt. i^Mp-7 8{c*H^-r^«aB!^s±T:;& 
[fi]tr^t!;BJSg;iffliffiJfflEffil 1 *s^tte.nTfeO, 

t^^o mm^mmi ni> m^vfs.^^\it2\zj:'DXMm 
i^ibi^m^nxidK). ffliffiffBE«i 1 ±0m±mz$>^ 

mm3\t. ^(D{:£i2\Z^-DXi^mu-y 8\Z\iil-A^^XlV 
BESn. ■?;©S&iffiP-7 8»|5lfelrJ:oTltfcS{c«&J® 
$n^. $&^ffiP-^8trJ;oTi^iE$nfcffliffi3H> 

jip-^9(cj;-pTP->'x hp-^ 1 ot'jtG)n. 

Uv^X hP-7 1 0 lCj;oT, m^roU-vT. h^fr, iS 
[0 0 3 0] li^J^^gBSli. T'P-tT.aiSl 2. tf^ftm 

^^iii3« 2^^g¥P-5 1 4. je^^^iLTwje 
«gei 5U^^m^x^^^o 

[0 0 3 1] y P-tXSB 1 2 =&feSlr^gc ( 4 o) 

ggltenT^oD, ^^;*7-hU >:/-/l 6, ^3*feK7Al 
7, 7.3P hP>S^«Sl 8. LEDJU-f lO, 1 
:*te¥P-72.0, i5J;i;, K^Ai? U-:J-2 1 



4$ eg 2002-296840 (P2002-296840A) 



(5) 

7 

CD Pel R§ ^ pgTT ±T:^|S] II M^m tr K 5> nr ^ o 
[0 0 3 2] S^;^3-h'J v'y\ 6ti, ^yo-feT-gCi 

'Jyxl6Y, V-hf>^S«l*-h'J y vl 6M, 

-yv'l 6KC0 4-3©^#;*J-hU-y 6*^e.;^0, ^ 

7 2 4. g/P«»J:/U-K2 5;ft<!:^<iATVi-5o 

7 >y h^Jyz^ie K\Z\f:f^ yi;<D^^m-r 

[0 0 3 4] J;OA#:W!c:H. h:h-(i, 

T^ujPi?, 7;i'^r;i' (ci~c4) Ti^uu'- 20 

h. Til'^Jl' (C1~C4) ^^Ti'UU'-hTiifOT 
o Tft «^ $ li: ^ c: i J; 0 # e ^«mfli Sr±fiK» 

[0 0 3 5] ^fe^RliLTtt. ±IBL;t, -fXD-, V 

vi-5o mnfs\mmtLx\t.. fct^«, 7>^x 30 
T«, rzii^\i. iy^jtf. Wi<t7}\^ 5.^01.. mt^^ 

[0 0 3 6] CKDj;^;^*^^ S-^fttdJcoT 

^e<D¥l^&g;)58~l 0 wmT% ^(DliyT^^B.^^. (T 
g) At6 0~6 S'CTfeO, 1^«afi?^fiJt'J:oT»M 

43 J: tx^tt *^ M w s nx V i -5 c 

[0 0 3 7] ^tz. ^<Dtiy-U-1f:fU>^l\zm^^ 

■t^T> l^lftt, -rtx.*:)-^. -nyT.^^!^. (Tg) tJS, 
l^-<Diia««|]gtlcfc-pTfilfi!c$nTVi-g.o 



8 

-j;f9t>, ««« (Wia»*/ci9 (Q/ 

M) , JWTui:) *«ffi<;*5«fc5tr, ^mumn<Dm^ 

-^tiX^^^tzst). i&(D:t}y-h-)— (-i*xp— h:^— , 
7 - h :^ - < * cfc ^5 lifi $ 

[0 0 3 8] ^fz. c:ne.#feswh:J— fi, ^©^m 

10. 5Q • cmJJ^±<i:;5:?)J:5lCillS^nT(^i5. • 

[0 0 3 9] h^-<D^mm,. t-Tito^, 

m$>fzK)(D^mm (q/m) mizE-r^^^p-^ 1 

4T©e3^^TfeoT^«gSl 5T(D^«m©ffllE3± 

■5 ;i t J: o T** -5 c: i: # ^ « 

[0 0 4 0] y-r-owm^mmt. tzt^\t. 

^:^-&2. 0 0±0. 1 0mm©;SS<i:?5:-5J;5{rJT 

[0 0 4 1] ^UT, ht-'R^S^2 2|*30h:J— (i. 
T'Jt—^ 2 6(Dmmzii^X, JR^BR 2 2 Offl 

;^HWP$ti^ch:>— «iSi&P*^e#^i^P-^2 3tri6]tt 

[0 0 4 2] hi—^^^U(0m:f3\Z\t.. #fe^P-7 2 3 

3tc*ffS]L.T, '^'^u-y 2 Ai^mtB.'^mzmwL^nx 
Hi. m^n-y2 3Ai$)^m&&m-r^j^ou^mx'. 

[0 0 4 3] #ti^P-^2 3«, ^«SSOP-5ttt. 

•So • 

[0 0 4 4] S«P-^2 4tt, ^SSK^P-^tttC, 
-> U a - > rf A S fc « E P D M :J A <>: *^ S #tt#: 

(op-^g^^t. ^<Da-ym^(D^mzmm-^n^. 
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9 

[0 0 4 5] ;i(DS^n-7 2 4frtt, 

[0 0 4 61 |i«P-7 2 4<7)jfi^llH. »JfS 

-^2 4C0jfi<{'i3V»T;S^;^3-hU<yvl 6ic5if$ 
SlftP-^2 4±{rmSl^tlSJ:5lr«^$nTViS. 

[0 0 4 7] ^bx. 

tti^Sn, dOBt. «i^u-7 2 3<i:a#n-7 2 4<i: 

:i:i-c^^iz+^\zmm^m^nx. -^m 
^(omBtLxMWiu—^ 2 4±\zm^-sn^, 

[0 0 4 8] m9t\^yA 1 7\t. mWlO-y 2 4(75(iJ* 

{liJv^T. ^cDilfifen-^ 2 4^rSM•r•5<t•5^5:iK®T' 
lHltenItgHBBS$nT^i^, ZlcDSTtK^Al 7tt, H 

yA:^mmm^n^tthiz. ^(omm-f)^^ jj^u*- 

[0 0 4 9] ;^3Phn>M#fliSgl 8«, 
A17©T;&{C, S-jS5th*7Al 7{c:S5«!L;S:liJ:'5 

ffl ^-f -V*^ a P:f-JS:«$r5!^Sit*iE«mffl«)X 3 p 
N P >SO»«ST* 0 . ^TtK^A 1 7 0^®5;-« 

[0050] LED7b"fl9«, h* ^ A 1 7 (D 

T:i?-efeoT. ^myt\^yJ^i 7coiBite:3&i^t'43v^T, 

#7.ZIP hP>S^«§|l 8 :&S^P-^2 4i:CD 
FBTtC^n-e'niStt6riTl>'^» ^COLEDTlz-f l 9 

m^roiS^x-^' LB D©jR!3fel3<tO, m 

T^K^Al 7<Dgffi^S3tefi?,WT?><i;3t3L.TV^^. 
[0 0 5 1 ] ^bx. #feS<Dh:^-^i> ;^(D<i;ptc:S 
3t43J;tK:K^$ns. -r-^t*)*.. St*. SiTteK^Al 7 
©lHltetJ;cT, -5-<D^^H7Al 7 05«B*t. X:3P 
hP>S^«§§l 8t'ctO-»lr]E^«$nfctt> LE 
D7l/-r 1 9A^^.cD^7ttrJ;f9S7te$n, Rff^cDSi^x 

7 2 4<DlHltetrJ:t). :i«iP-7 2 4±{c:aj#sn*^o 



(6) 

7A1 7COgffi<755-fe. L EDTl-f 1 9 {Cj;oTS7fe 
[0 0 5 2] l'A^W-U-y2 0\t. ^«3tF^A17 
:?n-^2 0li, ^MSacDP-^ttir, ^«14«p'A** 

ffiiitrtiesiLTiHieb. Rifs<De^A*-f Tx^iSEnspsn 

TV^-So ^-LT, ®31£K7A1 7±frffli#$tl^plffi« 

tt. X> K ^7>^;i/ h 3 0 i'JS^Jte K 7 A 1 7 t 1 
P-7 2 0<i:OK^ji^FBllCX>Kl/7.^;l'h3 0 trfe 

[0 0 5 31 K7Ai7iJ-:^2 Ui. ^5th*7A170 

me^^i^iitc^sit^ ii>:e^p-^2 0i7,pphP>^ 
1 8 t(Dm\zmwi^n. s#-r-5 h:h-«'iHiiR-r 

^^K^Al 7(D«®±(r^<»-r^»lt^l/-H2 7?5^ 
Stte.nTl^-&. ^VX. te^^lr®>^;h*7A 1 7 0« 

®±^::Jt#t-^S#h:^-tt^ :i<^gS{:/^-H2 7ic 
J;-pTa#lje.tl, K7Ai7>J-:}-2 li^lcisliR^tl 

[0 0 5 4] t1^Hte^M«13tt, *#y-v>i/2rt 

tr^v^T, ^m^\^yl^i 7 tn\^ir^^3iz±r:^\Si 

.{cEB^nT^stp, TffltrK^ten?.^! p-7 2 8 
±(iii{r^tte)n-sii2 p-7 2 9 :lt^^.^lP 

30 -^2 8 43<ttK^2 P-7 2 9©^igtc:#|Hl$tl-2)X> 

[0 0 5 5] -^LT, ^1 P— 52 8*3J;t>'^2P-^ 
2 9©|Hie(rJ;0, X>h*b7.'<;l'h3 0S:#®316H5 
Al 7 t«M^*:^*l^i)$-e-*;ii:frcfcoT, #^3tH7Al 
7±{IJ^fiK^nfc#fe«CDPI^#<&, )11J>:X>K^7.^ 
;i'h 3 0 ±\zmi2X^^< :it.lz^^xtiy-mWf)^m0S. 

'Ji 6YiziEm-^ti?>-(xa-hi—iz^^xm9t\'y 
40 A 1 7±tCj^^$nfc-f XP-<D^ffi^755, X>H1/X 
^;i'K3 0±tre^^nsi, 'A^^X\ ■^ii>i'^'^t> 
-h'J 6MfC5fe«3ri-5T-tf>^ hi—^Zi^^X 

^^tH^Al 7±H}^^$*a;f7-tf>^'<D'5I««*t, iE 
H-fXP- h:i— 0p^*5e^$tiTVi-S)X> KI/X'^ 

)vh z 0 ±.\zm.i^xm»^n. nucD^mz^y). v7 

Vi—\zi^-oxM-&n^':fyv^<r>'^^'^timi2xm 
^^nx. zinirioT, x>Ku:^'^;i'h3 o±{i* 

50 [0 0 5 61 2 j*:e¥P-5 1 4 \t, f 1 3 
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(7) 

11 

(Dm 1 o-y 2 8 tmm3 *^^T^|t)-r*tte^3lHIte 

\t. ffli®3*«x>KWX'^;Uh 3 0 t 2^^^¥n-7 1 

CO 0 5 7] SSfSSl 5tt, 2;*:te¥P-7 1 4tr^tL 

H«fe*ie¥$tlTV^^fflSE3(7)^®tC^M-r2)Sn^#© 10 
tbTWfgl JPlSlD-7 3 1 ^lJq|^D-^3 1 i 

ffla£3S:»5^T^^l6IeBsn^ ffliffi3a)SBDtc«tt-r* 

itixzf^zmmu-ys 2\zMLTmm3 
(Dmm-^f^T^mizmn^n^ iM(Dmma-y 3 3^ 

[0 0 5 81 ^lSnl^P-7 3 1 7)V5.-'yAm 
•5. l|2]tinf^n-^3 2t), ^ljDf^n-7 3 1 iHU 20 

3 l*3J:y^m2ft]^P-7 3 2fCJ;:3T, ffliSE3±{rfe 
fflM3d5::tT€.mitin^p-5 

3.l43ctZ>'^2»I^P-7 3 2 iOK^ffljg-r^^lJ^^ 

T, S^ffiAxs 4(;i«B2|-r^J;^(cLTV^^p 
[0 0 5 9] fi^«EA7>3 4li, *#:y-->>-i^20±T 30 

P-7 3 7 

[0 0 6 0] ^LT, ^^^1 5<Dmmcs-y3 3lZ^ 

-3xmmn7.3 4\zmibnrzmm3i.t. ustmo-yzs 
iojizS3 6iz^^xmm-^ti. mmu-y 3 7 izj:-DX 
mmhu4 3 8 ±izmm^n^, 

[0 0 6 1] S««ft2lfil56H> JK^JRiH/'^X 3 9 i, Jfi 

-y3 5 0)5.<\zmu^n^tth\z. ^(Dmm3^^. 

MxkU-y 9 tUi^XhU-y 1 0 tCDracOffliSEA'XH 

mm^nxii'o. ^tz. ift(DRm^mo-y4 

[0 0 6 2] 77-y^14 0tt, SfiSEAX 3 4 tSeJRit 

A7,3 9c!:(7)^j'l!Sai5»{3l^tfct5t'. SW^Itgd^tt 

mmm\zj:D, -:^<Dmzm^<Dti y-m^*^M^^ 50 



nfcffliffi3 5. mm^-^7.3 4iz\^f3^o:fs\^t. mm/^^x 

3 475^e.jSGteji^^7>3 9Hlfi]:6^5:S|B]t{::©0gSA-5 
[0 0 6 3] ^-bT, ffliffi3roW®frSilft$J^^-r*« 

-:^(©H('a^*^p^sn^cffl^a3*sjis^p- 
y3 3i}^^mma-y3 5\zm^nx<^t. msip- 

3^-M.±m mm^'^7.3 4m) izmifxmmi.. mm 

3(D±mmmmn:^ 3 4#jfrj^?,n, mm3(D'^^A^ 
mma-y 3 5 iz^^titzmiz. ^©zEHte^^'ffit^ 

\z. :7 ^ 4 0*^ fflas3?&spiijs/i;^3 4*^e.steas 

m/'^7.3 9izmm-t^^oiz. mm:^i^^w'om^^o 
^tiiz^ox. mm3\i. mmm(^^<n^mx. m\s\^ 

$n.5tejtP-7 3 5\ZJ;:-oXmW^7.3 4^m^1fli 
(T^lfil) irtSSIsn, 7v';/>'l4 0<D«O^A{rJ:c) 

TRte«Sil>'^X3 9»Cj8ji$n?)o /^43, 75<yA4 0 

tt, ffl«S3roie:^[6iw*sii*5i^T-r^<J:. Ttcomm. t 

Ut>^, iBjiP-73 3*^e,jt?>n^ffliffi3Sr#iffi/1X 

3 4tr]@li)ttSll3«J0»>ie.tl-5, 'A^^X, SfeJRSI/^ 

x3 9trse(p]#tcjgs^^nfcffl«E3«, seaeiip-^ 

4 l*3<fcU^4 2{rJ;t)T, Ui^7.ha-yl OiziSSivk^ 

n-§o i/v'x hp-7 1 0{r*egisn/tffiiitt3tt. 
izian-txm^ti. ^titcioT, mm3<Dmmzm&(D 

[0 0 6 4] *;t> c:<D*7-u— !f7'<J>5' itcn, 

t>y-mmAmm3\z-m^^^nrzmz. x>kvx 
'^;i'N3 o±n?i#-r^ H:?-- ^lHlJR■r•^>fc^^)CD'<;^h 
57U-t^4 3*t^tte)nTv^'5<, Z.(D^)V\-i7^J-i-4 

3\i. ^^m^mmi 3<Dm:fjxib^x. m\u-y2 

8A^e>m2P-7 2 9lrle-2>KHBHBSn^i'U— :J-^r 
-v>i7'44rt(I> i7 iJ-±:/^v4 5, lEliRP-74 
6, iHlJR^iy i7 7>4 7i5J;LS';^i7U— A°4 8 €:lix.TVi 

[0 0 6 5] i7U-:^>^5'v-4 5ti, Hffi1^CC0*<*:lcy 

^SKrE^^nTVi^o i7V-i-:fyi^4 5(DPin^(D 
x>Hi/X^;i'h3 0 iwrat::^^^*^*^ 
Ti^ # ^ 5. ti -5 J; p i7 u - X > i^y W 7 X A^EPip ^ nr 

[0 0 6 6] |HIJRP-7 4 6H> ^BSiOP— 

0. i7*)-±-:fy'y4 5(DT:^{Zio\.^X. Z(D^^)—)- 
Zfy=y4 b<D^y=y\z^im.\zn^-t^^'oti.^mzii 
ViT. (HieBlfigirg2^$tlTV>/2), Si's:, CCDIeliRP- 
7 4 6 fi, 'j-^:^7->4 5 irorBlnm^o^ttll;^^ 

[0 0 6 7] |HlJR4^5/i7 7.4 7ti, iHliRP— 7 4 6 0T 



It M 2002-296840 (P2002-296840A) 



(8) 

13 

[0 0 6 8] ^LT. ffliffi3}r:^7-H^;J^-fete¥S 

^^hi—\t. mi^O-y 4 6 tidlfllhftmiZ. IliRD 
-7 4 6{cEPtltl5ni)|HlJRA*'l'77,lrJ;oT[H|iRn-5 lo 

5(?)nTlHlitX^w5':X4 Zl'lliRSnSo 
[0 0 6 9] ::©J;5;^:^7-V-1f7''J>:5' lli, & 

fcnISIftS:. ^-oestr, )lg^te¥bT. ^:/^pH«! 

y-u-ifzf^J ^^triJtiT, ti-'T^'J > 

[0 0 7 0] ccoj;^;^:^?^-!/— tf/'J ^^J' 1 

i:lc/£:i:T) . ^ 1 Jnl^P-^ 3 1 ©ScSfflS-^, ^1 

1 *f^D-7 3 1 (Dmmizwm^nrzi7 30 
[0 0 7 1] mz. &inm(D^^^y^-r- itiy-hi- 

[0 0 7 2] b*^b. y-*7'U>^lT 
llfi*fi<-r-5^tT. mmum^T''f^J:olzVT^^ 
[0 0 7 3] h:?-- so 



J4 

Zfy V i7 V-f- (#:«SST:ii 1 0 1 1 • 5 Q . c m) i 
tiy-V^- (^«jgfitMl 0 1 2q . cm) 

»^3 5MC/glri^-Lfc«^(lli. -:fyv^V-r- 

b, <DS«iasm«<DTKfi^75Si 9 0"C 

Xh-olt. ^(Dfztb, -Ifyyi^ [>i—(DWnm^3 5 u 
C/gtbfc**, ;^;7-h:^-<D^«*Sr2 0 ;uC/ 

[0 0 7 4] ^fz. Z<Dtiy~l'-^-fU>:$' IXit. 

^^m<Dhi—it. -r^x. 2 0wc/ 

e&.±tf3.^^^izmm-^nx\^^^o h±-<D^mmf)^ 

gE3'xcoh:h-(D#«:^j;)^/h$<;^0-r^*T. ^«Kf{r 
*^m<D^^;i £ tc J; ^ il««i5tn€r± b a& 

^^mz^±-t^:ztAiX'^^. — ^nm^2 0u 

C/g«±tbTfe, i(7):*^-l/— y-VJ>^ 1 f'ii 

h(Dm±^^^izm±-r^ztA^T^^. 
[0 0 7 5] b*^*), z:tle.#fes©^:^-«, 

10. 5 Q • cmJ^;±t;^-2>J;-5 

»«^7-t>y h*^J:'9-S±b^-r<:*ioTViS 

iSlih:h- (.^y-hi--) (D^nmf)^. Stftffi 
©{gV^h:^- ilfy^yi^hi—) CO^MJ; 0 i^c 

bT. ^y:)-m^itftjiijy-miik<D^m^msSiT^:Lt 

[0 0 7 6] !f7^U>'^'ltc:*3Vi 

Tti, ±fabfc#6s«h:^-€•- -r-<T, -^ro^ma 

*S2 0 M C/gKJl,±t?^t'5ci:-5t3il§Sr^ii:fe{r, ig 
i'ptcpSbTfcJ;!.^. 

[0 0 7 7] h-r-<Dmmmti^&'^^\z'pti^^iz. ±k 

bfcJ:3ir, ;^7-H»<^©*.j!iWv^^c«e)lr, mW.3^ 

(DVi-~<D{^mflt^'h-^<fS.K)-t^X. ^«P$tC7K^M 
o^^;^i'(cJ;^H»(DSLti€^b^«-&;^i«.^o b*^ 
b, Z.<D^'^\Z. ^feSWh-^-- 0^«SS:, 2 0mC 



^692002-296840 (P2002-296840A) 



(9) 

15 

[0 0 7 8] J;0*#:W{::H> tiy-V-)—o:>^mmi)^ 
3 5MC/gT, T'^-yi' h:^— cO^MfeS 5 mC/ 
gTS>-5»^tr, S:;tf7;^te^-^i*S6 I'D 20 

uzj:o. mm(D^muAm^(DTmum^i 8 5'ciz 

[0 0 7 9] ^fc. Z0^ofS.^^m(O\^-^-t,. -hfB 
ffiitttdUOlO- 5q . cm&,±tf3i^^3izm^^-^ 

{zfvy^h±-) ^mm-T^^mmm 

^Z-tii^Xt^o ^(Dtzib. tziLX. #fe«<Dh:^— CO 

[0 0 8 0] Sfc. ^(D%y-V-^-Zf^)y^ Wziz,^-^ 
tr£ffi*nolO. 5q . ciniil±<»:?**<J;'5{Ci)IS-r-5 
2 ©v^-mA^-:^ro«ffil£fiT:<lS:^ 1 0 6 ~ 1 0 1 0 fi 

[0 0 8 1 ] -r^^it)*., ±ISbfcJ;5t3« #fe«c7) h:?- 



[0 0 8 2] L*^L, ;i(Dj;5t', miJn^a-^-Sl 
i5J;tKm2J)nl^p-7 3 2 0Vi-rn*^-;^(7)^Sffifii;tf 

^, 1 0 6~l 0 1 OQib, (fi^<DaiS<&«fiMitt*J^f 
\zi:-:>X^mtn\-t. mm-n\zis,\^X. ffllSStrJco 

ft{r««-r?>*^ ^<D--f5X. •flii:fr(D^iii«. ^rostrc 

ffiAS, 1 0 6~i 0 1 OQoq^P^SfexfflibTK^^n 
miinl^p-7 3 ii3J;Dt^2Jinf8SP-7 3 2<DmM\z 

i^m&^mn o i o. sq . cmt-(.±T, b^^t. # 

[0 0 8 3] ^ti. J; ■5;'i#feSOh ±ffi 
bfcJ;5(:, -r^T, -E-<75?ifti*75J, 2 0MC/g£A± 

i* 13 ck 5 H^roan ^ t b « 

»Sr. 2 0 MC/g£J!.±<i:-r^c:iT, ^»d;'5-^B^ 

[0 0 8 4] J:l9*#:W{Cti. IKDtl y-l—^Z^^J > 
^lX\t. f^lta^.ti-y 3 lA^. 7)VS.-'yAf3:i£(D 

\z. 7-yuy (se^ss^) (3HU5^h7 7;i/:tPX5"U' 

» ^PFA {^Vyy)V:i-u:L'^U>-n—y)V^u 

if. S/cH, 5"a.-:/Jg^^{cmJgb7tt>(DTMa$nT 

ii(Dmn.'&L<DW^^i}^^WL-^ti^^^\zii-oX. Sffle 

trcffi^n 0 6~i 0 1 ^ Qiiis.^i:o\zm^^rixii 

K). ^tz. m2Jnl^P-^3 2(D«Bli, S6&tt©x>' 
p>^PFA;5:i'{c:J;-3Tn— r-Y S^tt, 5^3. 

- J^*^ fig b t) T^sa $ nx I ^ ^ o 

[0 0 8 5] :L(D^o\Z. ^IJjn^P — ^3 
StfflAi. 1 0 6~i 0 1 OQTabO, ®2flIiiP-^3 
2 (D^B*«i^8itt05^7 D >-^P F A;^<i:lc: J; c)T3- 
x^- >i7'^fcfi5^3.-:/jg<^J{c:fig}gb/S:fecoTSS^n 
Tvmti. te^B#{3fcl>T. ffliE3tcJ;oTll2ln^p 



1$B8 2002-296840 (P2002-29684GA) 



17 

^<D-^x\ ^ispf5a-7 3 lo^m^^mn o 6 
'^^m<r>Vi—'¥<r)iEnmt. m2SPl»p-73 2 

[0 0 8 6] ■^^\Z^W-mz\t. ^2M^.U-yZ 1 t 
LT. ^-(D«ffi*i«6iitttcoPFAHJ;-pT«S$nT^i 

^®jgfei;ffi*5l 0 5q, 106q. 107q^ 10 
8Q. 109q, IOIOQ. lOllQi^nXV^^ 

ffifiSt^siU 0 5 Q(D^(Dt 1 0 1 1 QOfcCDtrti. ^ 
1 Mu-v 3 2 © 1 raica&fc-2)ftSTffl?:d'-7. hTi^ 
^CTiSO, 1 0 6~i 0 1 OQfOfeWtctt, HJ^^rf— 

[0 0 8 7] $fc. R±©||JfS?^liT«. ;^^-k-1f 

«>i<i:t)H, m2]!)n^D-^ 3 2(D«M€r, ;*3-4^>:^ 

ySifccDTMSLT, ^©^BfeJxfflSrl 0 6~1 0 1 0 

[0 0 8 8] dCDcfc^Jr, ^isnfiP--5 3 1<D*® 
^, il6igitt<7)x7P>4'PFA75:i!frj;oTP-X'r > 
fc«^i--/J^«trfigj^bfc fe©T-««-r ^ i i t) 
{C, m2tt].^P-7 3 2©^ffijgfct«5:, 10 6~10 
1 OQfr-5c:<hlrj;0, e^B^irisv^T, fflMStcJ; 

\Z^m-t^f}K ^(D-^j-n. m2mmu-y 3 2(Dm& 
mam^l O 6~i O l OQWtTBlgjnffliLT^^^ 
fix^^^tzib. ^<Dn.mM^&^W\zmi}^t:Lhi)^X' 

I^P-5 3 1 C0ft«?^i:;5%bT. fflM3 75^?,*l:<)5^aS 

0#:«t£*ittAn 0 10- 5q . cmSk±r. 

[0 0 8 9] /j:43, &.^(Dnmzii\^^X\t.. ^IJjnl^P 



(10) 

18 

— yZltm21n^.u-y3 2t^t%\Z. )\ufy'y 

t.\^xm^\^x\^^t)K %2im.u-v z 2\z\%. mi 
vxi^m-rrnt, mz/\u^'>^>z^t3iii^m^f3:<x 

[0 0 9 0] Sfc. &L±<DmmiZi5^^X\t. ^^t)<4>^^ 

>'fM.:^^<Dtjy-u-ifzf^} >^ 1 \zz)i,yxMmvit 
10 mzm-m^^^f^mM^l5'S.<Dtty-V-^-:f^).>^is.ii 
[0 0 9 11 

Hjtrj;n«, ^mmm^. i^M{±t)m-<D^mmmiz^ 
x\ :in'bm.mmcomf3.^^^(Dmmm^mmz^m-^ 

mmi)^if3.^:f}y-mmx&^X'b. »«:t7-t>yh<£ 

[0 0 9 2] tt*«2{cte«ofg?^trj;n«, ^m^\z 
.i^m%<D%±i3.iz\z^^mmoy'Sun^mmzV}±-r^z. 

[0 0 9 3] tt*S3{Cte«t©fg?^iCctna, 

[0 0 9 4] m^'^A\ztm.o:>%m\z^t\\i. gtaii© 
30 Wkfs.^^w^'D^'^Mt^^ts.^tiy-m^xh-oxh. s 

m\zAms.^m^mmr^z.ti)^x^^. 

[0 0 9 5] it*:«5lrte«©^WwJ;ntf, tztX. 

^m.mm<DWW&mm'^ i o i o • 5 q . c m«±T* 

[0 0 9 6] mim.&\zmwL<o^m\zi^n\t. ^^mM 
^'^^m\zi=.\'i^nM<DmmM^^ti-DX\^^x%. 

[0 0 9 7] miftmi \zum<D%mziiti\t. ^mmz 
iKm%(D%±t£.E\zx^m^<D%.n^mmz^±-t^z. 

[0 0 9 8] lfd^«8 tI|S«<7556g«tr j;ntf, #ig«i?fiJ 
50 «;t7-t^;/ hSr^U ti^i:<> 



^632002-296840 (P2002-296840A) 



(11) 



19 

[0 0 9 9] W*]«9{3fS«0%?^(rJ:tl«, ^M^M 
[01] *:^MOH«J^fiESe<i:bTO, A^-U-lf 



[??^cDiJi?g] 
3 mWi 

1 5 ^«gl5 

3 1 miSO^P-7 

3 2 ^2Snl^D-^ 



1] 




F^-A(#*) 2H005 AA21 EAOl 

2H030 AB02 ADOl AP04 

2H033 AA09 BA13 BASS BB04 BB29 



Sla^^hing PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-296840 
(43)Date of publication of application : 09.10.2002 



: 

(51)Int.CI. 




G03G 9/09 
G03G 15/01 
G03G 15/20 




(21)Application number : 


2001-097773 


(71)Applicant 


BROTHER [ND LTD 


(22)Date of filing : 


30.03.2001 


(72)Inventor : 


SATO SHOGO 






SUZUKI MASASHI 



(54) [MAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming device by which excellent fixing is attained 

without causing electrostatic offsetting even when a I m I « 1 ?i J 
color image is formed of several kinds of developers 
having a different resistance value. 

SOLUTION: The toner of each color used in a color laser 
printer 1 is constituted of a binding resin having the 
same thermal characteristics, and the toner (color toner) 
having a higher resistance value is adjusted so that the 
amount of electrification is smaller than that of the toner 
(black toner) having a lower resistance value. Since 
fixing temperature is lowered by reducing the amount of 
the electrification of the toner (the color toner) having 
the higher resistance value, fixing is performed at the 
same fixing temperature as that for the toner (the black 
toner) having the lower resistance value, so that the 
excellent fixing is simultaneously performed without 
causing the electrostatic offsetting even though the 
color image is formed of several kinds of the toners 
having a different resistance value. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . - u w i. a 

[Claim 1] A developer with high resistance is image formation equipment which the developer with which said two 
or more developers are constituted with binding resin with the same heat characteristic in image formation 
equipment equipped with the fixing means for fixing to a record medium the color picture currently formed by the 
developer of two or more colors, and resistance differs is contained, and is characterized by the amount of 
electrifications per unit weight being lower than the low developer of resistance. 

[Claim 2] Image formation equipment according to claim 1 with which the amount of electrifications of each 
aforementioned developer is characterized by being more than 20microC/g. 

[Claim 3] It is image formation equipment to claims 1 or 2 to which the volume-resistivity value of each 
aforementioned developer is characterized by being 1 0 1 0.5 or more ohm-cm. 

[Claim 4] In image formation equipment equipped with the fixing means for fixing to a record medium the color 
picture currently formed by the developer of two or more colors to said two or more developers Image formation 
equipment which the developer with which resistance differs is contained and is characterized by being lower than 
the glass transition point of the binding resin with which the glass transition point of the binding resin with which 
the amount of electrifications of each aforementioned developer is more than 20microC/g, and constitutes a 
developer with high resistance constitutes a developer with low resistance. 

[Claim 5] Image formation equipment according to claim 4 with which the volume-resistivity value of each 
aforementioned developer is characterized by being 1 0 1 0.5 or more ohm-cm. 

[Claim 6] In image formation equipment equipped with the fixing means for fixing to a record medium the color 
picture currently formed by the developer of two or more colors to said two or more developers The developer with 
which resistance differs is contained and the volume-resistivity values of each aforementioned developer are more 
than 1010.5ohm and cm. Said fixing means A heating means to contact the front face of said record medium in 
which the color picture is formed, Image formation equipment with which the rear face of said record medium was 
contacted, it has a press means to press said heating means, and the surface-electrical-resistance value of either said 
heating means and said press means is characterized by forming the front face of another side with the insulating 
ingredient by 106-1 01 Oohm. 

[Claim 7] Image formation equipment according to claim 6 with which the amount of electrifications of each 
aforementioned developer is characterized by being more than 20microC/g. 

[Claim 8] Image formation equipment according to claim 6 or 7 which each aforementioned developer is forward 
electrification nature, and the surface-electrical -resistance values of said heating means are 106-1 01 Oohm, and is 
characterized by forming the fi-ont face of said press means with the insulating ingredient. 

[Claim 9] Image formation equipment according to claim 6 or 7 which each aforementioned developer is negative 
electrification nature, and the surface-electrical-resistance values of said press means are 106-lOlOohm, and is 
characterized by forming the front face of said heating means with the insulating ingredient 



[Translation done.] 
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[Detailed Description of the Invention] 

[pSd of the Invention] This invention relates to image formation equipments, such as a color laser beam printer. 

[Description of the Prior Art] The color picture fomied by trying to form a color picture on a form by irnprinting in 
piles the visible image conventionally formed on a photoconductor drum with the toner for every color by the color 
laser beam printer one by one on a middle imprint object, and canying out the package impnnt of the piled-up 
visible image with an imprint roller at a form, and doing usually in this way is made to be established with an 

anchorage device. / „ , , r . ... 

[0003] The anchorage device is equipped with the heating roller and the pressunzation roller, and when a torm 
passes through between this heating roller and pressurization rollers, it is usually made to carry out heat fixing ot 
the color picture on that form. 

[ProWemCs) to be Solved by the Invention] However, in the anchorage device, producing the so-called electrostatic 
offset which a toner adheres to a heating roller and serves as a ghost according to the Coulomb force accumulated in 
the front face of the image-force by the charge of a toner or a heating roUeris known. ^ • u j • 

[0005] Therefore, he is trying to prevent generating of such electrostatic offset in an anchorage device by adjusting 
the surface treatment of a heating roller, and the high resistance element prepared between a heating roller and a 
ground according to the volume-resistivity value and the amount of electrifications of a toner. 
[0006] However, while a color picture is usually foimed with the toner for every color of yellow, a Magenta, 
cyanogen, and black, since conductive coloring agents, such as carbon black, are blended, as compared with other 
color toners, resistance usually becomes low at the toner of black. 

[0007] Therefore, in fixing to coincidence the color picture which consists of two or more toners with which such 
resistance differe, it becomes difficult to adjust according to the volume-resistivity value and the amount of 
electrifications of a toner for every color as mentioned above, and it produces the fault that generating of 
electrostatic offset cannot be prevented effectively. _ cc u • 

[0008] This invention was made in view of such fault, and the place made into the purpose is to offer the image 
formation equipment which can attain good fixing, without producing electrostatic offset, even if it is the color 
picture which consists of two or more developers with which resistance differs. 

[Me2s for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 In 
image formation equipment equipped with the fixing means for fixing to a record medium the color picture 
currently formed by the developer of two or more colors said two or more developers The developer with which it 
is constituted with binding resin with the same heat characteristic, and resistance differs is contained, and it is 
characterized by the amount of electrifications per unit weight being lower than a developer with a developer low 

[ resistance ] with high resistance. , . , r i *: 

[0010] The developer with high resistance can lower fixing temperature by making the amount ot electntications 
low although the temperature which can be estabHshed rather than a developer with low resistance becomes high 
since it is easy to produce electrostatic offset. Therefore, even if the color picture is formed fi-om two or more 
developers with which resistance differs, while a heat characteristic constitutes them with the same binding resin, 
two or more developers with which these resistance differs can be fixed to coincidence by making the amount of 
electrifications of a developer with high resistance lower than the amount of electrifications of a developer with low 
resistance. Therefore, fixing of a good color picture can be attained, without producing electrostatic offset, even it it 
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is the color picture which consists of two or more developers with which resistance differs. 

[001 1] Moreover, invention according to claim 2 is characterized by the amount of electrifications of each 

aforementioned developer being more than 20microC/g in invention according to claim 1 . 

[0012] If there are too few amounts of electrifications of a developer, since the thickness of a color picture is thick, 
the adhesion force of the developer to a record medium becomes small too much, and may produce turbulence of 
the image by generating of a steam etc. at the time of fixing. However, turbulence of such an image can be 
effectively prevented in this way by carrying out the amount of electrifications of each developer to more than 
20microC/g. On the other hand, since it is adjusted so that the amount of electrifications of a developer with high 
resistance may always become [ in / as more than 20microC/g / this invention ] lower than the amount of 
electrifications of a developer with low resistance about the amount of electrifications, generating of electrostatic 
offset can also be prevented effectively. 

[0013] Invention according to claim 3 is characterized by the volume-resistivity value of each aforementioned 
developer being 1010.5 or more ohm-cm in invention according to claim 1 or 2. 

[0014] Although it much more becomes it easy to produce electrostatic offset that the volume-resistivity value of 
each developer is 1010.5 or more ohm-cm, since it is adjusted so that the amount of electrifications of a developer 
with high resistance may always become lower than the amount of electrifications of a developer with low 
resistance, in this invention, generating of such electrostatic offset can be prevented effectively. Therefore, 
electrostatic offset can be prevented more certainly and fixing of a much more good color picture can be attained. 
[001 5] Moreover, invention according to claim 4 is set to image formation equipment equipped with the fixing 
means for fixing to a record medium the color picture currently formed by the developer of two or more colors. The 
developer with which resistance differs is contained in said two or more developers. The amount of electrifications 
of each aforementioned developer The glass transition point of the binding resin which is more than 20microG/g 
and constitutes a developer with high resistance is characterized by being lower than the glass transition point of the 
binding resin which constitutes a developer with low resistance. 

[0016] If there are too few amounts of electrifications of a developer, since the thickness of a color picture is thick, 
the adhesion force of the developer to a record medium becomes small too much, and may produce turbulence of 
the image by generating of a steam etc. at the time of fixing. However, turbulence of such an image can be 
effectively prevented in this way by carrying out the amount of electrifications of each developer to more than 
20microC/g. It can be made easy to, melt a developer with high resistance on the other hand by making lower than 
the glass transition point of the binding resin which constitutes a developer with low resistance the glass transition 
point of the binding resin which constitutes a developer with resistance high in this way, although the temperature 
which can be estabUshed rather than a developer with low resistance becomes high since the developer with high 
resistance tended to produce electrostatic offset, and fixing temperature can be lowered by this. Therefore, they can 
be fixed to coincidence even if the color picture is formed from two or more developers with which resistance 
differs. Therefore, good fixing can be attained to coincidence, without preventing turbulence of the image by 
generating of a steam etc. effectively at the time of fixing, and producing electrostatic offset, even if it is the color 
picture which consists of two or more developers with which resistance differs. 

[0017] Moreover, invention according to claim 5 is characterized by the volume-resistivity value of each 
aforementioned developer being 1010.5 or more ohm-cm in invention according to claim 4. 
[001 8] Although it much more becomes it easy to produce electrostatic offset that the volume-resistivity values of 
each developer are more than 1010.5ohm and cm and the temperature which can be established becomes higher, in 
this invention, fixing temperature can be lowered by making lower than the glass transition point of the binding 
resin which constitutes a developer with low resistance the glass transition point of the binding resin which 
constitutes a developer with high resistance. Therefore, they can be fixed to coincidence even if the volume- 
resistivity value of each developer is 1010.5 or more ohm-cm. Therefore, electrostatic offset can be prevented more 
certainly and fixing of a much more good color picture can be attained. 

[0019] Moreover, invention according to claim 6 is set to image formation equipment equipped with the fixing 
means for fixing to a record medium the color picture currently formed by the developer of two or more colors. The 
developer with which resistance differs is contained in said two or more developers, and the volume-resistivity 
value of each aforementioned developer is 1010.5 or more ohm-cm. Said fixing means A heating means to contact 
the front face of said record medium in which the color picture is formed. The rear face of said record medium was 
contacted, it has a press means to press said heating means, and the surface-electrical-resistance value of either said 
heating means and said press means is characterized by forming the front face of another side with thie insulating 
ingredient by 1 06- 1 0 1 Oohm. 
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[0020] It is difficult for the volume-resistivity value of each developer to tend to produce electrostatic offset as they 
are 1010.5 or more ohm-cm, and to fix these to coincidence on the same conditions moreover, since the image- 
forces of the charge in each developer also differ in two or more developers from which resistance differs. 
[0021] however, if mbbing of the front face of either the heating means which is formed of the insulating ingredient 
by the record medium at the time of fixing according to such a configuration, and a press means is carried out, the 
front face which generally has the quality of the material of a fluorine system will be charged in negative, but on the 
other hand, since the resistance is set up as middle resistance (106-1 01 Oohm), the negative charge c^ be boiled to 
some extent, and the front face of another side can miss it. Therefore, good fixing can be attained, without 
influencing the charge in each developer too much of the negative charge produced on the fi-ont face of a heating 
means and a press means at the time of fixing. Therefore, the volume-resistivity value of each developer is 1010.5 
or more ohm-cm, and fixing of a good color picture can be attained, without moreover, producing electrostatic 
offset, even if the image-forces of the charge in each developer differ. 

[0022] Moreover, invention according to claim 7 is characterized by the amount of electrifications of each 
aforementioned developer being more than 20microC/g in invention according to claim 6. 

[0023] If there are too few amounts of electrifications of a developer, since the thickness of a color picture is thick, 
the adhesion force of the developer to a record medium becomes small too much, and may produce turbulence of 
the image by generating of a steam etc. at the time of fixing. However, turbulence of such an image can be 
effectively prevented in this way by carrying out the amount of electrifications of each developer to more than 

20microC/g. . -r- • 

[0024] Moreover, in invention according to claim 6 or 7, each aforementioned developer is forward electrification 
nature, the surface-electrical-resistance values of said heating means are 106- 101 Oohm, and invention according to 
claim 8 is characterized by forming the front face of said press means with the insulating ingredient. 
[0025] according to such a configuration, if mbbing of the press means is carried out by the record medium at the 
time of an imprint, the front face currently formed with the insulating ingredient will be charged in negative, but on 
the other hand, since the resistance is set up as middle resistance (106-lOlOohm), the negative charge can be boiled 
to some extent, and the fi-ont face of a heating means can miss it. Therefore, since the positive charge in each 
developer is attracted by the negative charge of a press means, it is fixed to it good, without separating fi-om a 
record medium. Therefore, the volume-resistivity value of each developer is 1010.5 or more ohm-cm, and fixing of 
a good color picture can be attained, without moreover, producing electrostatic offset, even if the image-forces of 
the positive charge in each developer differ. 

[0026] Moreover, in invention according to claim 6 or 7, each aforementioned developer is negative electrification 
nature, the surface-electrical-resistance values of said press means are 106-1 01 Oohm, and invention according to 
claim 9 is characterized by forming the front face of said heating means with the insulating ingredient. 
[0027] according to such a configuration, if mbbing of the heating means is carried out by the record medium at the 
time of an imprint, the fi-ont face currently formed with the insulating ingredient will be charged in negative, but on 
the other hand, since the resistance is set up as middle resistance (106-101 Oohm), the negative charge can be boiled 
to some extent, and the fi-ont face of a press means can miss it. Therefore, the negative charge in each developer is 
repelled with the negative charge of a heating means, and it is fixed to it good, without separating from a record 
medium. Therefore, the volume-resistivity value of each developer is 1010.5 or more ohm-cm, and fixing of a good 
color picture can be attained, without moreover, producing electrostatic offset, even if the image-forces of the 
negative charge in each developer differ. 
[0028] 

[Embodiment of the Invention] Drawing 1 is the important section sectional side elevation showing 1 operation 
gestalt of the color laser beam printer as image formation equipment of this invention. In drawing 1 , this color laser 
beam printer 1 is equipped with the reversal conveyance section 6 for forming an image in the image formation 
section 5 for forming a predetermined image in the feeder section 4 for feeding paper to the form 3 as a record 
medium in the body casing 2, and the form 3 to which paper was fed, and both sides of a form 3 etc. 
[0029] The feeder section 4 is equipped with the medium tray 7 with which the pars basilaris ossis occipitalis in the 
body casing 2 is equipped removable, the feed roller 8 arranged in the end section upper part of the medium tray 7, 
the conveyance roller 9 arranged in the conveyance direction of a form 3 at the downstream of the feed roller 8, and 
the resist roller 10 arranged at the downstream of the conveyance roller 9. In the medium tray 7, the form press 
plate 1 1 with the edge movable in the vertical direction which counters the feed roller 8 is formed, and the stack of 
the form 3 is carried out to the shape of a laminating on the form press plate 1 1 . The form 3 which the form press 
plate 1 1 is energized from the rear face with the spring which is not illustrated, and is in the most significant on the 
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form press plate 1 1 is pressed toward the feed roller 8 with the spring, and paper is fed to it by rotation of the feed 
roller 8 for every sheet. The form 3 to which paper was fed with the feed roller 8 is sent to the resist roller 10 with 
the conveyance roller 9, and is sent after a predetermined resist with this resist roller 10 at the image formation 
section 5. 

[0030] The image formation section 5 is equipped with the process section 12, the 13 or secondary middle copy 
imprint roller 14, the fixing section 1 5 as a fixing means, etc, 

[003 1] Two or more (four) process sections 12 are formed for every color, and are equipped with the development 
cartridge 16, the photoconductor drum 17, the scorotron mold electrification machine 18, the 19 or primary LED 
array imprint roller 20, the drum cleaner 21, etc. Moreover, each process section 12 separates predetermined 
spacing, respectively, and is prepared in the vertical direction in the shape of juxtaposition. 

[0032] The development cartridge 16 consisted of yellow development cartridge 16Y with which it is equipped free 
[ attachment and detachment ] to each process section 12, Magenta development cartridge 16M, cyanogen 
development cartridge 16C, and four development cartridges 16 of black development cartridge 16K, and is 
equipped with the toner hold section 22, the feed roller 23, the developing roller 24, the thickness regulation blade 
25, etc., respectively. 

[0033] In the toner hold section 22, it fills up with the toner as a developer of nonmagnetic 1 component of the 
forward electrification nature which has yellow in yellow development cartridge 16Y, and has the color of black in 
cyanogen and black development cartridge 16K Magenta development cartridge 16M at a Magenta and cyanogen 
development cartridge 16C every development cartridge 16, respectively. 

[0034] More specifically, the polymerization toner of an abbreviation globular form fi-om which the toner for every 
color was obtained by the polymerization method is used. A polymerization toner Styrene monomers, such as 
styrene, and an acrylic acid, alkyl (C1-C4) aery late. Acrylic monomers, such as alkyl (C1-C4) methacrylate The 
binding resin obtained by carrying out eopolymerization with well-known polymerization methods, such as a 
suspension polymerization, is used as a principal component. It comes to add an external additive so that a toner 
mother particle may be formed and it may aim at fluid improvement to this further by blending a coloring agent, an 
electric charge control agent, a wax, etc. with this. 

[0035] As a coloring agent, each coloring agent of the above-mentioned yellow and the above-mentioned Magenta, 
cyanogen, and black is used. Moreover, as an electric charge control agent, the electric charge control resin 
obtained by eopolymerization of the ionicity monomer which has ionicity fiinctional groups, such as ammonium 
salt, and an ionicity monomers, such as a styrene monomer and an acrylic monomer, and the monomer which can 
be copolymerized is used, for example. Moreover, as an external additive, inorganic powder, such as powder of 
metallic oxides, such as a silica, an aluminum oxide, titanium oxide, strontium titanate, cerium oxide, and a 
magnesium oxide, and powder of carbide, powder of a metal salt, is used, for example. 

[0036] Since such a polymerization toner is obtained by the polymerization method, nothing and its fluidity are very 
good in the shape of a ball with uniform particle diameter. Moreover, the mean particle diameter is 8-10 
micrometers, the glass transition point (Tg) is 60-65 degrees C, and, as for such a polymerization toner, the amount 
of electrifications and the polarity are controlled by the electric charge control agent 

[0037] Moreover, as for all of the toner, i.e., the yellow toner, the Magenta toner, cyanogen toner, and black toner 
for every color used for this color laser beam printer 1, the heat characteristic (Tg), i.e., a glass transition point, is 
constituted by the same binding resin. Moreover, between the toners for each [ these ] color of every, although it 
originates in the coloring agent blended and resistance differs, respectively, the toner for every color is adjusted by 
combination of an electric charge control agent rather than the toner with a toner low [ resistance ] with high 
resistance so that the amount of electrifications (it is the same the amount (Q/M) of electrifications per unit weight 
and the following) may become low. Although the resistance of other color toners (a yellow toner, a Magenta toner, 
and cyanogen toner) becomes higher than the volume-resistivity value of this black toner since conductive carbon 
black is blended as a coloring agent, a black toner more specifically By what (specifically, the loadings of the 
electric charge control agent to a black toner are made [ more ] than the loadings of the electric charge control agent 
to a color toner) the loadings of the electric charge control agent blended with the toner for every color are adjusted 
for Rather than the amount of electrifications of the black toner, it is adjusted so that the amount of electrifications 
of other color toners may become low. 

[0038] Moreover, the amount of electrifications is more than 20microC/g, and the toner for each [ these ] color of 
every is adjusted so that the volume-resistivity value (a volume-resistivity value may only be expressed as 
resistance) may become 1010.5 or more ohm-cm. 

[0039] In addition, the amount of electrifications of a toner of electrifications, i.e., the amount per unit weight. 
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(Q/M) can ask for the toner which is after imprinting with the imprint roller 14 mentioned later, and was imprinted 
on the form 3 before fixing in the fixing section 15 by measuring with a faraday gage etc. 

[0040] Moreover, the volume-resistivity value of a toner can tablet a toner so that it may become the thickness of 
2 00**0 1 0mm, it can measure the impedance of the sample by which the making tablet was carried out using a 
dielectric loss measuring instrument, and can ask for it by computing a volume resistivity value from the measured 

[004^] And the toner in the toner hold section 22 is emitted to the side of the toner hold section 22 by churning of 
an agitator 26 towards a feed roller 23 from the toner feed hopper by which opening was carried out. 
[0042] The feed roller 23 is arranged pivotable, and this feed roller 23 is countered and the developing roller 24 is 
arranged in the side of a toner feed hopper pivotable. And these feed rollers 23 and a developing roller 24 are 
mutually contacted in the condition that a feed roller 23 compresses to some extent. 

[0043] The roller with which a feed roller 23 becomes a metal roller shaft from a conductive sponge member is 

covered. , ^ r. . i • l u- u • 

[0044] The roller with which a developing roller 24 becomes a metal roller shaft from the elastic member which is a 
conductive rubber ingredient is covered. More specifically, the roller of a developing roller 24 is formed of the two- 
layer stmcture of the roller part of the elastic body which consists of polyurethane rubber, conductive silicone 
rubber, or conductive EPDM rubber containing a carbon particle etc., and the coat layer which is covered by the 
front face of the roller part and by which polyurethane rubber, urethane resin, polyimide resin, etc. are used as a 
principal component. 

[0045] Moreover, predetermined development bias is impressed to this developing roller 24 to the photoconductor 
drum 17. 

[0046] Moreover, the thickness regulation blade 25 is arranged near the developing roller 24. This thickness 
regulation blade 25 is constituted so that the pressure welding of the press section may be earned out by the elastic 
force of a blade body on a developing roller 24, while the point of the blade body which consists of metaled flat 
spring material is equipped with the press section of the shape of a cross-section hemicycle which consists of 
insulating silicone rubber and the end section of a blade body is supported by the development cartridge 16 [ near 
the developing roller 24 ]. . . ^ ^ , „ 

[0047] And the toner emitted from a toner feed hopper A developing roller 24 is supplied by rotation of a feed roller 
23. At this time Further the toner supplied on the developing roller 24 by just carrying out frictional electrification 
between a feed roller 23 and a developing roller 24 With rotation of a developing roller 24, it advances between the 
press section of the thickness regulation blade 25, and a developing roller 24, frictional electtification is fiirther 
fully carried out here, and it is supported on a developing roller 24 as a thin layer of fixed thickness. 
[0048] The photoconductor drum 17 is arranged pivotable in the condition that the developing roller 24 is 
contacted, in the side of a developing roller 24. This photoconductor drum 17 is formed of the sensitization layer of 
the organic photo conductor with which that front face uses a polycarbonate as a principal component while the 
body of a drum is grounded. . 
[0049] Under each photoconductor drum 17, the scorotron mold electrification machine 18 separates predetermined 
spacing, and is arranged, respectively so that each photoconductor drum 17 may not be contacted. This scorotron 
mold electrification machine 18 is an electrification machine of the scorotron mold for forward electrification made 
to generate corona discharge from wires for electrification, such as a tungsten, ^d it is constituted so that the front 
face of a photoconductor drum 1 7 may be uniformly electrified in straight polarity. 

[0050] LED array 19 is the lower part of each photoconductor drum 17, and is prepared in the hand of cut of each 
photoconductor drum 17, respectively between each scorotron mold electrification machine 18 and each developing 
roller 24. This LED array 19 is constituted by arranging much LED, and is made to carry out the exposure exposure 
of the front face of a photoconductor drum 17 by luminescence of LED based on predetermined image data. 
[0051] And the toner for every color is exposed and developed as follows. That is, first, after forward electrification 
of the front face of the photoconductor drum 17 is uniformly carried out by rotation of a photoconductor drum 17 
with the scorotron mold electrification vessel 18, luminescence from LED array 19 is exposed and the electrostatic 
latent image based on predetermined image data is formed. Subsequently, the toner forward electrification is. 
supported and carried out [ the toner ] by rotation of a developing roller 24 on the developing roller 24 The 
electrostatic latent image currently formed on the front face of a photoconductor drum 17 when contacting a 
photoconductor drum 17 face to face, That is, the part into which LED array 19 was exposed among the front faces 
of the photoconductor drum 17 by which forward electrification is carried out uniformly, and potential has fallen is 
supplied, by being supported alternatively, a visible image is formed and reversial development is attained by tiiis. 
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<BR> [0052] In the hand of cut of each photoconductor drum 1 7, the primary imprint roller 20 is the downstream 
of each developing roller 24, it sandwiches an endless belt 30, and it is arranged, respectively so that it may counter 
with each photoconductor drum 17, The roller which becomes a metal roller shaft from a conductive rubber 
ingredient is covered, this primary imprint roller 20 is followed and rotated to the drive of a photoconductor drum 
17, and predetermined imprint bias is impressed. And the visible image supported on the photoconductor drum 17 is 
imprinted by the endless belt 30 while an endless belt 30 passes along between a photoconductor dmm 17 and the 
primary imprint rollers 20. 

[0053] The dmm cleaner 21 is arranged between the primary imprint rollers 20 and the scorotron mold 
electrification machines 1 8 in the hand of cut of a photoconductor drum 1 7, in order to collect the toners which 
remain, opening of the part which counters nothing and a photoconductor drum 17 is carried out iii the shape of a 
box, and the extra jacket blade 27 to which the point contacts the opening part on the front face of a photoconductor 
drum 17 is fomied. And the residual toner which remains on the front face of a photoconductor dmm 17 after an 
imprint is scratched by this extra jacket blade 27, and are collected in the dmm cleaner 21. 
[0054] The middle copy 13 is arranged in the vertical direction so that it may counter with each photoconductor 
dmm 17 in the body casing 2, and it is constituted by the 1st roller 28 formed in the bottom, the 2nd roller 29 
formed in the bottom, and the endless belt 30 wound around the periphery of these 1st rollers 28 and the 2nd roller 
29, and the field imprinted is made movable from a top to the bottom in the direction of an arrow head. 
[0055] And a color picture is formed of rotation of the 1st roller 28 and the 2nd roller 29 by piling up the visible 
image for every color formed on each photoconductor dmm 17 on the endless belt 30 one by one by carrying out 
sequential opposite of the endless belt 30 with each photoconductor dmm 17. When the visible image of the yellow 
formed on the photoconductor dmm 17 with the yellow toner with which yellow development cartridge 16Y is 
filled up, for example is imprinted on an endless belt 30, namely, subsequently The visible image of the Magenta 
formed on the photoconductor dmm 17 with the Magenta toner with which Magenta development cartridge 16M 
are filled up It imprints in piles on the endless belt 30 with which the image of a yellow toner is akeady imprinted. 
By same actuation The visible image of the black formed with the visible image of the cyanogen formed with a 
cyanogen toner and a black toner is imprinted in piles, and a color picture is formed on an endless belt 30 of this. 
[0056] The secondary imprint roller 14 is arranged in the location which counters on both sides of the 1st roller 28 
and form 3 of the middle copy 13 pivotable. The roller with which the secondary imprint roller 14 becomes a metal 
roller shaft from a conductive rubber ingredient is covered, and predetermined imprint bias is impressed. And while 
a form 3 passes along between an endless belt 30 and the secondary imprint rollers 14, the package imprint of the 
color picture formed on the endless belt 30 is carried out at a form 3. 

[0057] The 1st heating roller 3 1 as a heating means to contact the front face of the form 3 with which the fixing 
section 15 is arranged to the secondary imprint roller 14 at the conveyance direction downstream of a form 3, and 
the color picture is imprinted, Opposite arrangement was carried out on both sides of the 1st heating roller 3 1 and a 
form 3, and it has one pair of conveyance rollers 33 formed in the conveyance direction downstream of a form 3 to 
the 2nd heating roller 32, and these 1st heating rollers 3 1 and the 2nd heating roller 32 as a press means to contact 
the rear face of a form 3 . 

[0058] The 1st heating roller 3 1 is equipped with the halogen lamp for heating in the element tube of the shape of a 
cylinder which consists of metals, such as aluminum, and the elastic layer is prepared in the outside of an element 
tube. In the element tube of the shape of a cylinder which consists of metals, such as aluminum, it has a halogen 
lamp for heating and the elastic layer is prepared in the outside of an element tube, and the 2nd heating roller 32 as 
well as the 1st heating roller 3 1 is formed so that the 1st heating roller 3 1 may be pressed. And with these heating 
roller 3 1 and the 2nd heating roller 32, while a form 3 passes through between these 1st heating rollers 31 and the 
2nd heating roller 32, heat fixing of the color picture imprinted on the form 3 is carried out, and he is trying to 
convey the form 3 on the delivery pass 34 with the conveyance roller 33 after that. 

[0059] The delivery pass 34 is foraied along the vertical direction of the body casing 2, and while being prepared so 
that one pair of conveyance rollers 35 and 36 may attend the delivery pass 34, respectively, one pair of delivery 
rollers 37 are arranged by delivery opening of the delivery pass 34. 

[0060] And the form 3 sent to the delivery pass 34 with the conveyance roller 33 of the fixing section 15 is 
conveyed with the conveyance rollers 35 and 36, and paper is delivered to it on a paper output tray 38 with the 
deliveiy roller 37. 

[0061] The reversal conveyance section 6 is equipped with the reversal conveyance pass 39 and the flapper 40 
which switches the conveyance direction. The reversal conveyance pass 39 is formed so that the other end may be 
connected to the form pass between the conveyance roller 9 and the resist roller 10 and one pair of reversal 
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conveyance rollers 41 and 42 may attend the reversal conveyance pass 39, respectively, while the end section is 
connected near the conveyance roller 35 of the delivery pass 34, 

[0062] The flapper 40 is formed rockable and constituted by that the form 3 with which the predetermined color 
picture was formed in one field can be switched in the direction which faces to the delivery pass 34, and the 
direction go from the delivery pass 34 to the reversal conveyance pass 39 by excitation or un-exciting so that a part 
for the tee of the delivery pass 34 and the reversal conveyance pass 39 may be attended. [ which it does not 
illustrate ] [ of the solenoid for a pass change ] 

[0063] and in forming an image in both sides of a form 3 If the form 3 with which the image was formed in one 
field is sent to the conveyance roller 35 from the conveyance roller 33 The conveyance roller 35 carries out forward 
rotation, where a form 3 is inserted, and once turn this form 3 to the bottom (delivery pass 34 side), and it is 
conveyed. When most forms 3 are sent to tiie delivery pass 34 side and the back end of a form 3 is pinched by the 
conveyance roller 35, the forward rotation is suspended. Subsequently While inverse rotation of the conveyance 
roller 35 is carried out, a flapper 40 switches the conveyance direction so that a form 3 may be conveyed on the 
reversal conveyance pass 39 from the delivery pass 34. The delivery pass 34 is conveyed to hard flow (down) with 
the conveyance roller 35 in which a form 3 is in the condition of the order reverse sense, and inverse rotation is 
carried out by this, and it is conveyed by the reversal conveyance pass 39 by switch of a flapper 40. In addition, 
termination of conveyance of the hard flow of a form 3 switches a flapper 40 to the original condition, i.e., the 
condition of sending the form 3 sent from the conveyance roller 33 to the delivery pass 34. Subsequently, the form 
3 conveyed by the reversal conveyance pass 39 at the reverse sense is conveyed by the resist roller 10 with the 
reversal conveyance rollers 41 and 42. The form 3 conveyed by the resist roller 10 is in the condition that it is 
inside-out after a predetermined resist, again, it is sent towards the image formation section 5, and a predetermined 
image is formed in both sides of a form 3 of this. 

[0064] Moreover, after the package imprint of the color picture is carried out at a form 3, the belt cleaner 43 for 
collecting the toners which remain on an endless belt 30 is formed in this color laser beam printer 1 . This belt 
cleaner 43 is the side of the middle copy 13, and is equipped with the cleaner brush 45, the recovery roller 46, the 
recovery box 47, and the scraper 48 in the cleaner casing 44 arranged while resulting [ from the 1st roller 28 ] in the 
2nd roller 29. 

[0065] The bmsh is formed in the cylinder-Hke body at the radial, and the cleaner brush 45 is arranged pivotable m 
the condition that a brush counters an endless belt 30 in the shape of contact. Cleaning bias by which the 
predetermined potential difference is given between endless belts 30 is impressed to the body of the shape of a 
cylinder of the cleaner brush 45. 

[0066] The recovery roller 46 consists of a metal roller, and the cleaner brush 45 sets it caudad, and it is arranged 
pivotable in the condition that the brush of this cleaner brush 45 is countered in the shape of contact. Moreover, as 
for this recovery roller 46, recovery bias to which the predetermined potential difference is given is impressed 
between the cleaner brushes 45. 

[0067] The recovery roller 46 sets the recovery box 47 caudad, opening of the part which counters the recovery 
roller 46 is carried out, and the scraper 48 by which a pressure welding is carried out is formed on the recovery 
roller 46 near the opening part. 

[0068] And after the package imprint of the color picture is carried out at a form 3, when it counters with the 
cleaner brush 45, a bmsh adheres to the toner which remains on an endless belt 30 by the cleaning bias impressed to 
the cleaner bmsh 45, being scratched with the cleaner brush 45. Then, when it counters with the recovery roller 46, 
the recovery roller 46 adheres to the residual toner to which the cleaner bmsh 45 adhered by the recovery bias 
impressed to the recovery roller 46, and subsequently, it is scratched by the scraper 48 and collected in the recovery 
box 47. 

[0069] Since such a color laser beam printer 1 is a color laser beam printer of the so-called tandem system equipped 
with a photoconductor dmm 17 for every color, it can carry out the sequential imprint of the visible image formed 
for every color for every color of the, and can form a color picture at the almost same rate as the rate which forms a 
monochrome image. In the color laser beam printer of such a tandem system, by this color laser beam printer 1, 
since the polymerization toner is used for the toner, a very high-definition color picture can especially be formed. 
[0070] On the other hand by such color laser beam printer 1 Since the color picture which resistance becomes from 
the toner for every color different, respectively in the fixing section 15 is fixed to coincidence It responds to the 
resistance and the amount of electrifications of each toner (with a black toner with low resistance especially). Since 
it is difficult to adjust the surface treatment of the 1st heating roller 31, and the high resistance element prepared 
between the 1st heating roller 3 1 and a ground according to a color toner with high resistance, It becomes easy to 
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produce the so-called electrostatic offset which a toner adheres to the 1st heating roller 3 1, and serves as a ghost 
according to the Coulomb force accumulated in the front face of the image-force by the charge for every toner, or 
the 1 St heating roller 31. 

[0071] Since especially the toner with high resistance (color toner) becomes easy to produce electrostatic offset, it 
needs to make fixing temperature higher than a toner with low resistance (black toner). 

[0072] In this color laser beam printer 1, however, the toner for every color Altogether, while the heat characteristic 
is constituted by the same binding resin By being adjusted rather than the toner (black toner) with a toner low 
[ resistance ] with high resistance (color toner), so that the amount of electrifications may become low, that is, 
making low the amount of electrifications of a toner with high resistance (color toner) Since he is trying to lower 
fixing temperature, even if the color picture is formed in this way from two or more toners (a black toner with 
especially low resistance, and color toner with high resistance) with which resistance differs They can be fixed to 
coincidence good, without producing electrostatic offset. 

[0073] When a heat characteristic constitutes a black toner and a color toner with the same binding resin, a fixmg 
temperature field is more specifically a 80mm [/second ] process rate. When the amount of electrifications of a 
black toner (volume-resistivity value 101 1.5 ohm-cm) and a color toner (volume-resistivity value 1012 ohm-cm) is 
unified into 35microC/g The minimum temperature of the fixing temperature field of a color toner was 190 degrees 
C to the minimum temperature of the fixing temperature field of a black toner having been 185 degrees C. 
Therefore, the minimum temperature of both fixing temperature field was able to be unified into 185 degrees C by 
making the amount of electrifications of a color toner into 20microC/g, making the amount of electrifications of a 
black toner into 35microC/g. This showed that both toner could be fixed to coincidence. 

[0074] Moreover, in this color laser beam printer 1, all the toners for every color are adjusted so that that amount of 
electrifications may become more than 20microC/g. If there are too few amounts of electrifications of a toner, since 
the thickness of a color picture is thick, the adhesion force of the toner to a form 3 becomes small too much, and 
may produce turbulence of the image by generating of a steam etc. at the time of fixing. However, turbulence of 
such an image can be effectively prevented in this way by carrying out the amount of electrifications of the toner for 
every color to more than 20microC/g. On the other hand, since the amount of electrifications is adjusted [ in / as 
more than 20microC/g / this color laser beam printer 1 ] so that the amount of electrifications of a toner (color 
toner) with high resistance may become lower than the amount of electrifications of a toner with low resistance 
(black toner), generating of electrostatic offset can also be prevented effectively. 

[0075] And although it is much more easy to produce electrostatic offset while being adjusted that the toner for 
each [ these ] color of every should form a good color picture so that the volume-resistivity value may become 
1010.5 or more ohm-cm In this color laser beam printer 1, since it is adjusted so that the amount of electrifications 
of a toner (color toner) with high resistance may always become lower than the amount of electrifications of a toner 
with low resistance (black toner), generating of such electrostatic offset is confirmed. Therefore, in this color laser 
beam printer 1, electrostatic offset can be prevented more certainly and fixing of a much more good color picture 
can be attained. 

[0076] Moreover, in this color laser beam printer 1, while adjusting all the above-mentioned toners for every color 
so that that amount of electrifications may become more than 20microC/g, the glass transition point of the binding 
resin which constitutes a toner with high resistance (color toner) may be adjusted so that it may become lower than 
the glass transition point of the binding resin which constitutes a toner with low resistance (black toner). 
[0077] If there are too few amounts of electrifications of a toner, as described above, since the thickness of a color 
picture is thick, the adhesion force of the toner to a form 3 becomes small too much, and may produce turbulence of 
the image by generating of a steam etc. at the time of fixing. However, turbulence of such an image can be 
effectively prevented in this way by carrying out the amount of electrifications of the toner for every color to more 
than 20microC/g. On the other hand, although the temperature which can be established rather than a toner with low 
resistance (black toner) becomes high since the toner with high resistance (color toner) tends to produce 
electrostatic offset The glass transition point of the binding resin which constitutes a toner with high resistance 
(color toner) by thus, the thing made lower than the glass transition point of the binding resin which constitutes a 
toner with low resistance (black toner) It can be made easy to melt a toner with high resistance (color toner), and 
fixing temperature can be lowered by this. Therefore, you can make it fixed to coincidence good, without 
preventing turbulence of the image by generating of a steam etc. effectively at the time of fixing, and producing 
electrostatic offset, even if the color picture is formed also by adjusting the toner for every color in this way from 
two or more toners (a black toner with especially low resistance, and color toner of others with high resistance) with 
which resistance differs. 
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[0078] When the 35micro of the amounts of electrifications of a color toner was C/g and the amount of 
electrifications of a black toner was also 35microC/g, while the glass transition point more specifically constituted 
the color toner with the binding resin which is 61 degrees C, the minimum temperature of both fixing temperature 
field was able to be unified into 185 degrees C by constituting a black toner with the binding resin whose glass 
transition point is 63 degrees C. This showed that both toner could be fixed to coincidence. 
[0079] Moreover, as described above, also as for such a toner for every color, it is desirable to be adjusted that a 
good color picture should be formed, so that the volume-resistivity value may become 1010.5 or more ohm-cm. In 
addition, although it much more becomes it easy to produce electrostatic offset that the volume-resistivity value of 
the toner for every color is 1010.5 or more ohm-cm and the temperature which can be established becomes higher, 
fixing temperature can be lowered by making lower than the glass transition point of the binding resin which 
constitutes a toner with low resistance (black toner) the glass transition point of the binding resin which constitutes 
a toner with high resistance (color toner) in this way. Therefore, even if the volume-resistivity value of the toner for 
every color is 1010.5 or more ohm-cm, they can be fixed to coincidence, by this, electrostatic offset can be 
prevented more certainly and fixing of a much more good color picture can be attained. 

[0080] Moreover, while adjusting all the above-mentioned toners for every color so that that volume-resistivity 
value may become 1010.5 or more ohm-cm, the surface-electrical-resistance value of either the 1st heating roller 3 1 
and the 2nd heating roller 32 is set to 106-101 Oohm, and you may make it form the fi-ont face of another side with 
an insulating ingredient in this color laser beam printer 1 . 

[008 1] That is, as described above, it is difficult to be it easy to produce electrostatic offset that the volume- 
resistivity value of the toner for every color is 1010.5 or more ohm-cm, and to fix these to coincidence on the same 
conditions moreover, since the image-forces of the charge in each toner also differ in the toner (between a black 
toner with especially low resistance, and the color toners of others with high resistance) for every color fi-om which 
resistance differs. 

[0082] However, if the surface-electrical-resistance value of either the 1st heating roller 31 and the 2nd heating 
roller 32 is set to 106-lOlOohm and the front face of another side is formed with an insulating ingredient in this way 
Although the front face which generally has the quality of the material of a fluorine system will be charged in 
negative if rubbing of the front face of either the 1st heating roller 31 currently formed of the insulating ingredient 
with the form 3 at the time of an imprint and the 2nd heating roller 32 is carried out on the other hand, since the 
resistance is set up as middle resistance (106-1 01 Oohm), the negative charge can be boiled to some extent, and the 
fi-ont face of another side can miss it. Therefore, good fixing can be attained, without influencing the charge in each 
toner too much of the negative charge produced on the front face of the 1st heating roller 3 1 and the 2nd heating 
roller 32 at the time of fixing. Therefore, the volume-resistivity value of the toner for every color is 1010.5 or more 
ohm-cm, and fixing of a good color picture can be attained, without moreover, producing electrostatic offset, even 
if the image-forces of the charge in the toner for every color differ. 

[0083] Moreover, as described above, also as for such a toner for eveiy color, it is desirable that all are adjusted so 
that the amount of electrifications may become more than 20microC/g. If there are too few amounts of 
electrifications of a toner, since the thickness of a color picture is thick, the adhesion force of the toner to a form 3 
becomes small too much, and may produce turbulence of the image by generating of a steam etc. at the time of 
fixing. However, turbulence of such an image can be effectively prevented in this way by carrying out the amount 
of electrifications of the toner for every color to more than 20microC/g. 

[0084] More specifically in this color laser beam printer 1 On the front face of an elastic layer established in the 
element tube of the shape of a cylinder which the 1st heating roller 31 becomes from metals, such as aluminum 
Teflon (trademark) (polytetrafluoroethylene), PFA (tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer), etc. 
Coating, Or when it is what was fabricated in the tube configuration, and is covered and conductive particles, such 
as carbon, are distributed by the coating layer or enveloping layer It is formed so that a surface-electrical-resistance 
value may be set to 106-lOlOohm, and the front face of the 2nd heating roller 32 is coating or the thing fabricated in 
the tube configuration, and is covered with insulating Teflon, insulating PFA, etc. 

[0085] Thus, if it is 106-1 01 Oohm, and the front face of the 2nd heating roller 32 is what was fabricated in coating 
or a tube configuration and is covered with insulating Teflon, insulating PFA, etc., the surface-electrical-resistance 
value of the 1st heating roller 31 if rubbing of the 2nd heating roller 32 is carried out with a form 3 at the time of an 
imprint, the front face will be charged in negative, but on the other hand, since the surface-electrical-resistance 
value of the 1st heating roller 31 is set up as middle resistance which is 106-1 01 Oohm, the negative charge can be 
boiled to some extent, and can be missed. Therefore, since the positive charge in the toner for every color is 
attracted by the negative charge of the 2nd heating roller 32, it is fixed to it good, without separating from a form 3. 
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Therefore, the volume-resistivity value of tfie toner for every color is 1010.5 or more ohm-cm, and fixing of a good 
color picture can be attained, without moreover, producing electrostatic offset, even if the image-forces of the 
positive charge in the toner for every color differ. 

[0086] While still more specifically using that by which the front face is covered with insulating PFA as the 2nd 
heating roller 31 A surface-electrical-resistance value as the 1st heating roller 32 lOSohm, 106ohm, 107ohm, What 
is set to lOSohm, 109ohm, lOlOohm, and 101 lohm is used, respectively. When the form 3 by which the color 
imprint is carried out is fixed and the condition of printing on a foim 3 is observed, to the thing and the 101 1 -ohm 
thing whose surface-electrical-resistance value is lOSohms The printing ghost has arisen by the die length 
equivalent to 1 round of the 1st heating roller 32, and it was checked by the thing (106-lOlOohm) that the printing 
ghost has not arisen. 

[0087] Moreover, although the color laser beam printer 1 is considered as the configuration which uses the toner ot 
forward electrification nature with the above operation gestalt, it is good also as a configuration using the toner of 
negative electrification nature. In that case, while the scorotron mold electrification machine 18, impression bias, 
etc. are set as reversed polarity While being what was fabricated in coating or a tube configuration and covenng the 
fi-ont face of the 1st heating roller 31 with insulating Teflon, insulating PFA, etc. What is necessary is to be what 
was fabricated in coating or a tube configuration by the Teflon by which conductive particles, such as carbon, are 
distributed, PFA, etc., to cover the fi-ont face of the 2nd heating roller 32, and just to set the surfaee-electrical- 
resistance value to 106-lOlOohm. 

[0088] Thus, while being what was fabricated in coating or a tube configuration and covenng the front face of the 
1st heating roller 3 1 with insulating Teflon, insulating PFA, etc. Although the front face will be charged in negative 
if rubbing of the 1st heating roller 3 1 is carried out with a form 3 at the time of an imprint by setting the surface- 
electrical-resistance value of the 2nd heating roller 32 to 106-lOlOohm on the other hand, since the surface- 
electrical-resistance value of the 2nd heating roller 32 is set up as middle resistance which is 1 06- 1 0 1 Oohm, the 
negative charge can be boiled to some extent, and can be missed. Therefore, the negative charge in the toner for 
every color is repelled with the negative charge of the 1st heating roller 31, and it is fixed to it good, without 
separating fi-om a form 3. Therefore, the volume-resistivity value of the toner for every color is 1010.5 or more 
ohm-cm, and fixing of a good color picture can be attained, without moreover, producing electrostatic offset, even 
if the image-forces of the negative charge in the toner for every color differ. 

[0089] In addition, although the 1 st heating roller 3 1 and the 2nd heating roller 32 are constituted as a metal 
element tube which consists of aluminum which carries out the interior of the halogen lamp, if it acts as a pressure 
roll for pressing the 1st heating roller 3 1 , it is necessary especially to equip [ in / neither of / the above explanation ] 
the 2nd heating roller 32 with a halogen lamp etc. 

[0090] Moreover, in the above explanation, although the so-called color laser beam printer 1 of a tandem system 
was explained, this invention may apply the toner for every color to flie color laser beam printer of the middle 
imprint method imprinted to one photo conductor etc. 

[0091] 

[Effect of the Invention] As stated above, while a heat characteristic constitutes each developer witii the same 
binding resin according to invention according to claim 1, two or more developers with which these resistance 
differs can be fixed to coincidence by making the amount of electrifications of a developer with high resistance 
lower than the amount of electrifications of a developer with low resistance. Therefore, fixing of a good color 
picture can be attained, without producing electrostatic offset, even if it is the color picture which consists of two or 
more developers with which resistance differs. 

[0092] According to invention according to claim 2, while being able to prevent turbulence of the image by 
generating of a steam etc. effectively at the time of fixing, generating of electrostatic offset can also be prevented 

effectively. • j r- • 

[0093] According to invention according to claim 3, electrostatic offset can be prevented more certainly and fixmg 

of a much more good color picture can be attained. 

[0094] Good fixing can be attained to coincidence, without according to invention according to claim 4, preventing 
turbulence of the image by generating of a steam etc. effectively at the time of fixing, and producing electrostatic 
offset, even if it is the color picture which consists of two or more developers with which resistance differs. 
[0095] According to invention according to claim 5, even if the volume-resistivity value of each developer is 
1010.5 or more ohm-cm, they can be fixed to coincidence, electrostatic offset can be prevented more certainly, and 
fixing of a much more good color picture can be attained. 

[0096] According to invention according to claim 6, the volume-resistivity value of each developer is 1010.5 or 
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more ohm-cm, and fixing of a good color picture can be attained, without moreover, producing electrostatic offset, 
even if the image-forces of the charge in each developer differ. 

[0097] According to invention according to claim 7, turbulence of the image by generating of a steam etc. can be 
effectively prevented at the time of fixing. -^^.^^ 
[0098] According to invention according to claim 8, the volume-resistivity value of each developer is 1010.5 or 
more ohm-cm, and fixing of a good color picture can be attained, without moreover, producing electrostatic offset, 
even if the image-forces of the positive charge in each developer differ. 

[0099] According to invention according to claim 9, the volume-resistivity value of each developer is 1010.5 or 
more ohm-cm, and fixing of a good color picture can be attained, without moreover, producing electrostatic offset, 
even if the image-forces of the negative charge in each developer differ. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . u^^^ 

[Drawing 1] It is the important section sectional side elevation showing 1 operation gestalt of a color laser beam 
printer as image formation equipment of this invention. 
[Description of Notations] 
1 Color Laser Beam Printer 
3 Form 

15 Fixing Section 

31 1st Heating Roller 

32 2nd Heating Roller 
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